Exposure to nitrofurantoin during early pregnancy and congenital malformations: a systematic review and meta-analysis.
Because of an increased resistance of urinary pathogens to penicillin derivatives, nitrofurantoin is commonly used as an alternative in treating urinary tract infection because a wide range of both Gram negative and positive organisms are sensitive to it. The safety of the fetus after exposure to nitrofurantoin remains controversial. We conducted a systematic review and meta-analysis to evaluate the fetal safety of nitrofurantoin. We searched Medline, EMBASE, references from published reports, and meeting abstracts for relevant studies. Articles were included in the review if they were human studies, reported pregnancy outcomes, reported the use of nitrofurantoin in the first trimester of pregnancy, and included a comparator group of unexposed pregnancies. The primary outcome was the rate of major malformations; secondary outcomes were rates of craniosynostosis, cleft lip or palate defects, cardiovascular defects, and hypoplastic left heart syndrome. Eight studies reporting on 91 115 exposed cases and 1 578 745 unexposed controls were included in the primary meta-analysis examining the risk of major malformation. Five cohort studies reported on 9275 exposed and 1 491 933 unexposed infants, resulting in an overall RR of 1.01 (95% CI 0.81 to 1.26); however, three case-control studies with a total of 39 268 cases of major malformations and 129 394 controls gave an overall OR of 1.22 (95% CI 1.02 to 1.45). No increased risk for cardiovascular malformations, oral cleft, or craniosynostosis was identified. For assessing risk of hypoplastic left heart syndrome, only three articles were eligible; these demonstrated an OR of 3.07 (95% CI 1.59 to 5.93). While no association was found between fetal exposure to nitrofurantoin and major malformation in cohort studies, there was a slight but significant teratogenic risk in case-control studies, which are more sensitive to adverse effects.